The current study was carried out to study the effect of dietary supplementation with Aloe Vera leaves powder (AVLP) as natural feed additives on growth performance, carcass characteristics and immune response of broiler chickens. Ross unsexed one day old (75 gm) broiler chicks (n=90) were randomly divided into five experimental groups; each group with three replicates (18 chicks/group; 6 chicks/replicate). Diets supplemented with AVLP at rates of 0, 1.5, 2.0 and 2.5 % and the last group supplemented with antibiotic (Oxytetracyclin 1 g/kg diet) for 42 days. Body weights and feed residues were monitored weekly. At the end of the trial, three birds/group were euthanized and then blood samples were collected, moreover carcass dressing and visceral organs were collected and weighed. Results revealed that AVLP had no significant (P>0.05) effects on growth performance of broiler chicken. All treated groups showed non-significant (P>0.05) effect on internal organ weights and carcass traits. Diets supplemented with 1.5, 2.0 and 2.5 % of AVLP stimulate the immunity by increasing the phagocytic capacity and antibody titre against Newcastle disease virus when compared with the control group. These results indicated that addition of AVLP in broiler chicken's diets has no adverse effects on growth performance beside it improves the humoral and the cellular immunity.
Introduction
Antibiotic growth promoters are helpful in improvement the growth performance and feed conversion ratio in poultry [1] . However, constant treatment of poultry by antibiotic may result in residues of these substances in poultry products and bacterial resistance against treatments in human body [2] . Many studies were carried out on using feed additives, including herbs as alternatives to antibiotics [3] . Aloe Vera is one of the most important medicinal plants that have many biologically active compounds. Many studies revealed the antibacterial, antiseptic, anti-inflammatory and immune-modulator effect of Aloe Vera [4] so it can be used as a replacement for antibiotic growth promoter.
Supplementation of Aloe Vera to substitute antibiotic growth promoter give a higher body weight gain and feed intake and better feed conversion [5] . Aloe Vera leaves in broiler chick's diet especially at level of 1% and 2% of feed, improved immunity by increase geometric means of HI titres against NDV [6] . Aqueous extract of Aloe gel had improved the dressing weight and intestinal weight, while abdominal fat deposition, breast, thigh weight, gizzard, liver and heart weight of the broilers was not affected [7] . The overall goals of the present trial were to investigate the effect of dietary supplementation with Aloe Vera leaves powder (AVLP) as an alternative to antibiotics on growth performance, carcass characteristics and immune response of broiler chickens.
Material and Methods

Preparation of Aloe Vera leaves powder [AVLP]
The whole fresh and matured Aloe Vera leaves were collected from local market, washed under tape water, dried in hot air oven at 50 o C followed by 105 o C until obtained constant weight then ground using manual grinder into fine particles and consequently added to the ration.
Animals, feeding and experimental design
In this study, 90 one day old (75 gm) Ross unsexed broiler chicks were obtained from a commercial hatchery. The birds were weighed and randomly divided into 5 groups with 3 replicates per group (18 chicks/group; 6 chicks /replicate). The birds were housed in separated clean pens and kept under continuous lighting system with suitable temperature till the experimental end. The basal diet was formulated to meet the nutrient requirements according to NRC [8] as in starter period (0-2 wks; CP 23.07% and ME 3198 kcal/kg diet); grower period (2-4 wks; CP 20.10% and ME 3201 kcal/kg diet) and finisher period (4-6 wks; CP 18.5% and ME 3204.40 kcal/kg diet). The diets were offered in mash form. Feed and water were provided ad-libitum. The experimental groups supplemented with AVLP at a rate of 0, 1.5, 2.0 and 2.5 % and the last group supplemented with antibiotic (Oxytetracyclin 1 g/kg diet) for 42 days. Experimental feedstuffs and diets were analyzed for nutrients (DM, CP and EE) [9] . 
Growth performance and carcass traits
Individual chicks were weighed weekly to determine the body weight (BW), also amount of feed intake (FI). Body weight gain (BWG) and feed conversion ratio (FCR) were calculated [10] . At the end of the experiment (42 days), 3 birds from each group were selected, fasted overnight, weighed then slaughtered by sharp knife. After complete bleeding, plucking the feather, evisceration and finally weighed the carcass to estimate the dressing percentage in which the head, neck, feet and lower wing were removed. The intestine, liver, gizzard, heart, spleen and abdominal fat were weighed and expressed as % of live body weight.
Immunological parameters
Assay procedure for humoral immunity
The humoral immunity was measured using the haemagglutination (HA) and haemagglutination inhibition tests (HI) carried out according to Anon [11] . HI test carried out using the micro technique beta procedure (constant virus plus diluted serum) [12] . From the mixture of cell suspension and RPMI 1640, 1mL was taken and put in each well. Microbial suspension of candida was prepared by taking 1 colony from candida mixed with 1 mL PBS in sterile test tube, mixed thoroughly and 10 uL from the candida suspension was added to each well, the plate was mixed well using 8 figure position. The cultured plates kept in Co2 incubator for about 30 min, then were examined microscopically [13] .
Statistical analysis
All the data analyzed using one way analysis of variance ANOVA using SAS [14] . The significant mean differences were done with Duncan's multiple range tests. The significance based on P<0.05 level of probability.
Results and Discussion
Growth performance and carcass quality
Growth performance of birds fed the experimental diets was presented in Table ( 2). The dietary treatments with AVLP had no significant (P>0.05) difference in final body weight, body weight gain and total feed intake when compared with the control group. Group fed diet supplemented with antibiotic (Oxytetracyclin) 1 g/kg diet showed significant (P< 0.05) higher FCR than other groups. The growth performance of birds fed diets contained AVLP performance results were alike those of Mehala and Moorthy [15] , who reported that there was no difference in body weight, body weight gain and feed consumption between broiler groups fed diets supplemented with Aloe Vera and Curcuma longa and their combinations. In the same line Amaechi and Iheanetu [5] , investigated the dietary supplementation of Aloe Vera at rate of 0.5, 1.0 and 1.5% and antibiotic (Enramycin). They reported significant (P< 0.05) higher FCR and lower feed efficiency, while no significant changes of body weight gain and feed intake when compared with the control group. The obtained results disagreed with Khan et al. [6] , who studied the effect of using Aloe Vera leaves in broiler chicks' ration by 1 and 2%. They detected an improvement in weight gain with better feed intake and feed efficiency than those fed diets without Aloe Vera leaves. The results of carcass yield were presented in Table ( 3). There was non-significant (P>0.05) differences in the carcass dressing, intestine, liver, gizzard, heart, spleen and abdominal fat percentages among the experimental groups. The obtained results agreed with Mehala and Moorthy findings [15] , who evaluated the inclusion of Aloe Vera and Curcuma longa and its combinations and found no significant difference in carcass yields. However, our results differed with those of Iheanetu [5] , who investigated the dietary supplementation of Aloe Vera at rate of 0.5, 1.0 and 1.5% and group of antibiotic Enramycin0 and reported that the antibiotic group showed better dressing weight than the Aloe Vera powder and the control groups. 
Immunological parameters
Phagocytic capacity of broiler chicks
Data of phagocytic percent of broiler chicken were presented in Table (4) . The results revealed that no significant (P>0.05) difference in phagocytic percent among all experimental groups and the control group, while groups fed diet supplemented with 1.5 and 2.5% ALP showed significant (P< 0.05) higher phagocytic index when compared with the experimental groups. This improvement in immunity due to polysaccharide contained in aloe vera called acemannan which can stimulate both humoral and cellular immunity by increase cytokines and antibodies that enhance the performance of natural killers, B-and Tlymphocyte. At 6 th week, groups fed diet supplemented with 2.5% ALP showed significant (P<0.05) higher antibody titre against Newcastle disease virus when compared with the control and antibiotic groups and showed non significant (P>0.05) with other groups. Enhanced humoral immunity can be attributed to polysaccharide contained in Aloe Vera (acemannan). It can increase cytokines and antibodies production. The obtained results were clearly confirmed by Durrani et al. [7] , who investigated the effect of aqueous extract of aloe gel and found significantly (P< 0.05) higher serum antibody titer for IBD in group received 15 mL of aqueous extract of aloe gel/liter of water when compared with the others in broilers. In the same line, Khan et al. [6] determined the effect of using 1% and 2% of Aloe Vera leaves and showed that gometric means of HI titres of birds fed on diets containing Aloe Vera leaves were higher than those fed on control in broiler chicks.
Conclusion
In accordance with the obtained results, dietary supplementation of broiler chickens with Aloe Vera leaves powder, hadn't adverse effects on growth performance, carcass quality and simulated both humoral and cellular body immunity. Thus, the use of these natural feed additives at level of 1.5, 2.0 and 2.5% in broiler diets is recommended as an immunestimulant.
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